INTRODUCTION
The deflection potentiometer differs from potentiometers hitherto used in one essential feature, namely, the use which it makes of the galvanometer. The latter has formerly been regarded as a mere indicator of the absence of a difference of potential, dials or slide wires being adjusted to give the condition of no current through the galvanometer. In the deflection potentiometer, as the name indicates, the normal condition of the galvanometer is that of deflection due to the passage of a current through it, and its reading gives several figures of the result.
In previous papers 1 the writer A battery e t sends a current through a resistance r x r 2 which may be varied to enable the current to be kept constant as the emf of e 1 changes. £ is a source (battery or dynamo) whose emf is to be measured. The positive poles of E and e x are directly opposed, and the negative pole of E is connected (through a galvanometer) to such a point on the resistance that the emf E is balanced by the fall of potential or "drop" in the portion r t of the resistance. This condition is shown by the absence of a deflection, and by Ohm's law we have: 3 The need for this class of standard instrument is well stated by William Bradshaw in the following words (Electric Journal, 3, p. 394; 1906) : " The refinement obtainable in electrical measurements by the use of [null] The use of a volt box, as shown in Fig. 1 (b When a shunt is used, as in Fig. 1 (c) The plan of circuits used in the instruments about to be described is shown diagrammatically in Fig. 3 .
In this figure, E is the source whose voltage is to be measured, using a volt box of resistance R. The "potentiometer wire" AB is supplied with current from the auxiliary storage cell e lt this current behig regulated by the rheostat r 3 in series with the cell and the rheostat r 6 in shunt with the potentiometer wire. It will be noted that as r 3 is increased, r 6 is decreased; both of these changes tend to reduce the current flowing through the potenti- The accuracy of measurement of the two models is the same, and a conservative figure is 0.4 of a galvanometer scale division (0.04 dial unit), which is equivalent to one twenty-fifth of 1 per cent for measurements at two-thirds of the main dial. In the two instruments in use at this Bureau, the accuracy is about twice as good as the above.
USE OF A CURRENT SHUNT WITH THE DEFLECTION POTENTIOMETER
In referring to the use of a current shunt with the deflection potentiometer, it was stated that no error is caused by the abstraction of some of the line current from the shunt to operate the galvanometer, provided the resistance of the shunt is counted in as a part of the normal total resistance in the galvanometer circuit.
The proof of this statement will now be outlined.
In Fig. 8 a source E provides the current i whose value is to be measured. With the potentiometer balanced so that the galvanometer current is zero, all of the current i flows through the standard resistance or shunt R. With a current i g flowing through the galvanometer in the direction indicated, the current through R is less than i; with a current i g in the opposite direction, the current in R is greater than i. For the sake of generality it is assumed that there is other resistance R' in the source circuit. The of lower carrying capacity and higher resistance, and so on. advantages of this method are as follows 1. In changing the range, but one connection has to be shifted. 
